Factor XIa dimer in the activation of factor IX.
Factor XI, unlike other coagulation proteins, is a homodimer of two identical subunits linked by a single disulfide bond formed by Cys321. The present study was undertaken to understand the physiological significance of the dimeric nature of factor XI. We have expressed a mutant FXI/G326C in which the Gly326 residue of factor XI has been mutated to Cys326, reasoning that Cys321 would form an intrachain disulfide bond with Cys326 as in prekallikrein, a plasma protein that exists as a monomer even with 58% amino acid sequence identity and a domain structure very similar to factor XI. No free thiol could be detected in the expressed protein, and it migrated as a monomer on nonreduced SDS-PAGE. In physiological buffer, however, the protein was found to exist in a state of monomer-dimer equilibrium as assessed by gel-filtration chromatography and ultracentrifugation studies (K(d) approximately 36 nM). Functional studies revealed that FXI/G326C was indistinguishable from plasma factor XI in a plasma-clotting assay and in a factor IX activation assay both in the presence and absence of activated platelets even at concentrations at which less than 5% of the mutant exists as dimers. We conclude that, for optimal function in the presence of activated platelets, a preformed dimer of factor XI is not required.